Drugs That Bind to α-Synuclein: Neuroprotective or Neurotoxic?
The misfolding of α-synuclein is a critical event in the death of dopaminergic neurons and the progression of Parkinson's disease. Drugs that bind to α-synuclein and form a loop structure between the N- and C-terminus tend to be neuroprotective, whereas others that cause a more compact structure tend to be neurotoxic. The binding of several natural products and other drugs that are involved in dopamine metabolism were investigated by nanopore analysis and isothermal titration calorimetry. The antinausea drugs, cinnarizine and metoclopramide, do not bind to α-synuclein, whereas amphetamine and the herbicides, paraquat and rotenone, bind tightly and cause α-synuclein to adopt a more compact conformation. The recreational drug, cocaine, binds to α-synuclein, whereas heroin and methadone do not. Metformin, which is prescribed for diabetes and is neuroprotective, binds well without causing α-synuclein to adopt a more compact conformation. Methylphenidate (ritalin) binds to sites in both the N- and C-terminus and causes α-synuclein to adopt a loop conformation. In contrast, amphetamine only binds to the N-terminus. Except for cinnarizine and metoclopramide, there is a good correlation between the mode of binding to α-synuclein and whether a drug is neuroprotective or neurotoxic.